/ _i t on human genomic Southern 

£ B ooW er of the DIG System single-copy ^ d ^°^nino. Dot Blots and In situ 

IC^G System for nudeicadd^^^ can bg found 

freS C0PY - based detection assays. All 

«f the User's Guide ^pthods and all the alkaline P nosp J\ a ^:° ~ vstern nave a convenient 

S1.«m.«- Oetect . on with th6 DIG 

Principle of Nucleic Acid Labeling 

System . ahaoten tel ^DH^i^--w»«««s£i5SSlS. 
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Cotortmatric detection 
on fUlars or In Situ 
wiin anti-DIG-AP and 
NBT/X-ohosptiate 



Colorimelnc dc lection 
on niters or m situ 
wlih ann-DlG-AP or 
-POD and Other 
substrates 



4 Figure 4: The labeling and detection alternatives offered by the DIG System 
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General Considerations for Hybridization 

Me mbrane filters 

best results. Boehringer Mannheim's nylon membranes, positively charged (Cat Nos. 1209299. 1209272 
lv> oTa\ should be used for the transfer. This membrane has an optimal charge density, allowing the nucle.c acid 
1 bind tightly without producing high background. Furthermore our nylon membrane is specifically tested wth the 
DIG system to ensure optimal sensitivity and background characteristics. 

m Ail tested nitrocellulose membranes work well with the OlG system. However, nylon membranes must be 
us^d for chemiluminescent detection or if stripping or reprobing is to be performed. Nitrocellulose membranes w.ll 
-,ot work in these applications. 

' ' > .... 

To* orevent background problems, we recommend th e orobe concentration to be optimised bftfnrff hvhrirtiT-Minn 
The mock hybridization is especially important when performing chemiluminescent detection- 
The mock hybridization is carried out by incubating small membrane pieces (without ONA) with different probe 
concentrations in the hybridization solution and afterwards detecting according to standard procedure. 

For example: 



Probe type 


Corcentration in the hybridizs 


ation solution 


DNA/RNA probes 

End labeled oligonucleotide 

Tailed oligonucleotide 


1 plVml 
1 pmol/mi 
0.1 pmol/ml 


3 ulVml 
3 pmol/ml 
0,5 pmol/ml 


5 ^Vml 
10 pmol/mol 
2 pmol/ml 



"from the labeling raaction 

The highest probe concentratio n wNch_oj^^ shp.uld be_.y§ed.fox_th e _hybridizatlon 

^ yjerimen^ 

v t : r.r?l • r./^ybr'k-irr-tion buffer:; 
Many different prehybridlzation and hybridization buffers can be used with the DSG system. We can recommend 
3 options: 

« "High SOS buffer" 
7% SDS 

50% formamide, deionized 
5 x SSC 

2% Blocking Reagent 
50 mM Na-phosphete t pH 7.0 
0-1% (w/v) N-lauroylsarcosine 

See Appendix C for preparation of the 
"High SDS buffer" 



Standard buffer 
5 x SSC 

0.1% (w/v) N-lauroylsarcosine 
0.02% (w/v) SDS 
1 % Blocking Reagent 



5 x SSC 

0.1% (w/v) N-lauroylsarcosine 
0.02% (w/v) SDS 
2% Blocking Reagent 
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Figure 11: You may use sealable containers, glass baking dishes (covered 
with plastic wrap or foil), or heai-sealable plastic bags. 



hvfoi iriizHiiori 



. . tor mruiAheied orobes do not differ from those of radiolabeled probes. As in 

r^bfmust be dSSSid exparimentally. In this User's Guide. we provide recommendations for hybnd,zation and 
SSS^iSfcSTS—th. conditions given with each application as a starting point, it may then be necessary to 
optimize conditions to obtain maximum sensitivity with your probe. 

Storage and reuse of hybridization solutions 

One of the maior advantages of the DIG system is th e stabilit y ^Jabetod probe After hybridization with the 
b.o«ed S^et Ss hybTdStion soiution still contains iwSnoimt. of unannealed DlG-labeled probe. *JW* 
S SuJn for future use. simpiy pour the solution into a capped piasfc £ 
"^S^ talSbi tor at least 1 year when stored at -20-C For reuse thaw and denature by heating to + 95 C for 
10 min. If the hybridization solution contains formamide. denature at +68 C for 10 mm. 



S *«.! II'. 1 iS'ltj ttfid. ft" i. - ' 

With the DIG system, membranes can be easily stripped and reprobed. To do this, refer to the procedures on 
page 59. 



What to do next 

Proceed to the appropriate hybridization technique in this User's Guide. 
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Colony and Plaque Hybridizations 



The DIG Svstem provides a sensitive and rapid method for detecting positive colonies or plaques , in a hetero- 
geneous background. Colony and plaque hybridization have been developed for rapid screening of bartend I and 
Xg^recombinant genomic libraries for specific DNA sequences. The bacterial colonies or phage particles are 
transferred to a Mylon Membrane. Alkaline treatment serves to lyse the colonies or disassemble the phage particles. 
SSSSd DNA is then immobilized on the membrane. A digox.gen.n-labeled DNA. BNA or oligonucleotide 
probe is used for hybridation. Detection is carried oui wilh a colorirnetric or chemiluminescent immunoassay. 

Products required 

Refer to Appendix C for derails on preparing these additionally required solutions. 



Solutions 

Danaturation solution 1 
(for plaque hybridization 
and Southern transfer) 

Denaturation solution 2 
(for colony hybridization) 

Neutralization solution 2 
(for colony and plaque 
hybridization) 

Standard prehybridization 
buffer 



Standard hybridization 
buffer 

2 x wash solution 
0.5 x wash solution 



Description 

0.5 N NaOH. 1-5 M NaCI. 

0.5 N NaOH. 15 M NaCI. 0.1% SDS. 
1.0 M Tris-HCI, pH 7.5: 1,5 M NaCI. 

5 x SSC, 1.0% (w/v) Blocking Raageni for nucleic acid hybridization, 
0.1% N-lauroylsarcosine, 0.02% sodium dodecyl sulfate (SDS) (recom- 
mended for color detection). 

When using RNA probes, add formamide to 50% and increase Blocking 
Reagent- to 2% (w/v) (recommended in general for chemiluminescence 
detection). 

DIG-labeled probe diluted in standard prehybridization buffer. 

2 x SSC containing 0.1 % SDS. 
0 5 x SSC containing 01 % SDS- 



■Added from the Blocking Reagent stock solution (100 mM maleic acid, 150 mM NaCI, pH 7.5. containing 10% Iw/ V ] Blocking 
Reagent for nucleic acid hytoridfcat on). See 'Preparation of Additionally Required Solutions and Buffers in *pper**x C. 



Anv tvoe of DIG-labeled DNA. RNA or oligonucleotide probe can be used for colony and plaque hybnd.zation. To 
avoid nonspecific hybridization, it is necessary to use a probe which does not contain any sequences nomologous 
to the vector. The optimal hybridization temperature and probe concentration must be determined empirically. We 
give the following as general guidelines: 





P;onr ccnc^ r ' 
»rstion 




Temperature for ort hybrk'i- 
zdTion and hybridization* 


DNA 


5-25 ng/mi 


Standard buffer 


Hybridize overnight at +68°C. 


Standard buffer 


Hybridize overnight at +42°C 






+ 50% formamide 
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probe concen 
tratlon 



100 ng/mi 



Oligo- 
nucleotide 



tailed 

end labeled 




0.1-2 pmol/ml 
1-10 pmol/ml 



Standard buffer 



_ con ^s Jen *~ ~ — o— ■ - — 



Hybridize for 1-B h; h f ^'f*™ 
temperature varies considerably and 
can be approximated by cons.der.ng 
prabe length and Q plus C content. 
CJon with a tailed oligonuc- 
leotide should be performed with 
01 mg/ml Poly (A) and 5 pg/ml 
Poly d(A) both in the prehybrid.zat.on 
and hybridizat.on solution to prevent 
non-specific hybridization signals. 

and target I— ™* » 0 ™^ *« * °° ^ °' 



■ ' " ' "" l0 cfn LB agar plate. Allow 

Uabe. the filter ™ orig.nal plates should M f^^^e pos iiive signals. After the 

F, cccssins on -.!» ^ ^ pnage part ic«,s Bind to aw n«er as ,l *ys 

should be placed colony- s«de-up tor ^^SSC- 
c Fnf tna ona on the wet membranes Dy u 
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